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WRDFKLHYH 7KLVPD\UHVXOW LQ VFDWWHULQJQRLVHQRWEHLQJ IXOO\HOLPLQDWHGKHQFHEHFRPLQJ DUWHIDFWV ZKLFKFDQEH
HDVLO\FRQIXVHGZLWKWKHHFKRHVIURPOHJLWLPDWHUHIOHFWRUV
$QDGYDQFHGDOJRULWKP 0RYLQJ%DQGZLGWK3RODULW\7KUHVKROGLQJ0%37 >@ KDVEHHQGHYHORSHG WRVROYHWKH
VHQVLWLYLW\SUREOHPVRI663+RZHYHU0%37DOVRFDQQRWIXOO\UHPRYHVXFKDUWHIDFWVDQGKHQFHFDQQRWPDLQWDLQD
KLJKGHIHFWGHWHFWDELOLW\
2WKHUDGYDQFHG WHFKQLTXHVKDYHDOVREHHQSURSRVHG WR LPSURYH WKHSHUIRUPDQFHRI IUHTXHQF\GLYHUVLW\EDVHG
DOJRULWKPV0DQ\RIWKHPDUHSURWRW\SHEDVHGOLNH2SWLPDO'HWHFWLRQ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 >@ZKLFKWUDLQVWKHDOJRULWKPZLWKSUH
NQRZOHGJHRIWKHWHVWHGVDPSOHWKHQEXLOGVDVXLWDEOHPRGHODFFRUGLQJO\WR LQFUHDVHWKHDFFXUDF\
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3UHSURFHVVLQJ
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EDVHG RQRQH¶VH[SHFWDWLRQ,WFDQRQO\GLYLGHWKHGDWDLQWRJURXSVZLWKVLPLODUFKDUDFWHULVWLFV7KHUHIRUHUDZ$VFDQV
DUHQRWVXLWDEOHWREH GLUHFWO\SURFHVVHG E\35'07KHUHDUHWZRUHDVRQV)LUVWO\XVLQJUDZ$VFDQGDWDZLOOJUHDWO\








FKDUDFWHULVWLF )HDWXUH YHFWRUV FDQ WKHQ EH H[WUDFWHG IURP WKHVH VHJPHQWV XVLQJ D UDQJH RI GLIIHUHQW PHWKRGV $
FRPPRQZD\WRDFKLHYHWKLVLVWRDSSO\D 6KRUW7LPH)RXULHU7UDQVIRUP67)7([WUDFWHGIHDWXUHVFDQ EHWUHDWHGDV
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6SHFWUDO$QDO\VLV
6HJPHQWDO VLJQDOV DFTXLUHG IURP WKH DXVWHQLWLF VWHHO VDPSOH DUH XVHG LQ WKLV VHFWLRQ IRU DQDO\VLV $IWHU EHHQ
SURFHVVHGE\WKH37DOJRULWKPDOOVHJPHQWDOVLJQDOVWKDWFRQWDLQHFKRSHDNVFRXOGEHHLWKHUD OHJLWLPDWHUHIOHFWRU RU
DUWHIDFWQRLVHZHUH VHOHFWHG67)7ZDVXVHGKHUH WRH[WUDFW WKH IHDWXUH IURP WKHVH WHVWHG VHJPHQWDO VLJQDOV7KH
ORZHVWIHDWXUHH[WUDFWLRQIUHTXHQF\SRLQWZDV WREHFKRVHQDW0+]DQGWKHKLJKHVWIUHTXHQF\SRLQWZDV FKRVHQDW
0+]WRHQVXUHWKDWPRUHIHDWXUHV FDQEHH[WUDFWHGIURPWKHVSHFWUXP6SHFWUD DUHQRUPDOLVHGILUVW WRUHPRYHWKH














,WFDQEHHDVLO\VHHQ WKDWDIWHUIXUWKHU SURFHVVLQJ E\35'0PRVWDUWHIDFWVLQWKH37UHVXOWKDYHEHHQUHPRYHG
ZKLOHWKHPPEDFNZDOOHFKRKDVEHHQUHWDLQHG
)LJXUH VKRZVWKH%VFDQLPDJHVRIUDZVLJQDOV37UHVXOWVDQG35'0UHVXOWV(DFK%VFDQLPDJHFRQWDLQV




LQ)LJ  EFRPSDUHGZLWK)LJ FLWGRHVQRWPHDQWKH37
UHVXOW KDV D EHWWHU UHVROXWLRQ FRPSDUHG ZLWK 35'0 2Q WKH FRQWUDU\ WKLV LV FDXVHG E\ WKH GHWDLO ORVV RI WKH 37
DOJRULWKPGXHWRWKHQRQOLQHDUSURFHVVLQJ DSSURDFK
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)LJXUHV  DQG  SURYLGH DGGLWLRQDO H[SHULPHQWDO UHVXOWV XVLQJ +1$ VDPSOH DQG SUHSURFHVVHG XVLQJ WKH
0LQLPL]DWLRQ DOJRULWKP ,QWHUHVWLQJO\ ZKHQ FRPSDUHG ZLWK )LJ  WKH SURSRVHG DOJRULWKP QRW RQO\ UHGXFHV WKH
DUWHIDFWVEXWDOVRJUHDWO\HQKDQFHGWKHYLVLELOLW\RIWKHEDFNZDOO$VFDQEHVHHQLQ)LJ  EWKHHFKRSHDNRIWKH
EDFNZDOODWDURXQGPPLVVPDOOHULQFRPSDULVRQWRWKHQRLVHSHDNLQWKHGDWDVLJQDOSUHFHGLQJ LW7KHEDFNZDOO
LOOXVWUDWHG LQ)LJ  FLVPXFKFOHDUHUWKDQREVHUYHG LQ)LJ  E$VDFRPSDULVRQRIWKHSHUIRUPDQFH3R'DQG3)$
DUHDOVRJLYHQLQ7DEOH DQGLQWKLVFDVH3'50RXWSHUIRUPV37LQWHUPVRIERWK3R'DQG3)$
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VXFFHVVIXOO\UHGXFHG WKHQXPEHURIDUWHIDFWVFRPSDUHGZLWK WUDGLWLRQDO663DSSURDFKHV )XWXUHZRUNZLOO LQFOXGH
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